Differentiation of newborn rat preadipocytes in culture: effects of insulin and dexamethasone.
A preadipocyte cell population isolated from the inguinal tissue of 3-day-old rats converts at confluence into mature adipocytes when cultured with insulin (10(-9) M). Insulin is necessary only from Day 4 postplating. If the addition of insulin is further delayed, the proportion of cells which will undergo adipose conversion decreases. A loss of the differentiation competence is also observed when the cells are allowed to proliferate (seeding at a low density in a serum containing medium). A preexposure of the primary cells to dexamethasone during the insulin-insensitive period (Days 0-4) accelerates the subsequent "insulin-dependent" adipose conversion. In order to produce its effect, dexamethasone needs only to be present for 4 h on Day 2 postplating. The effect of dexamethasone is probably due neither to inhibition of cell proliferation nor to induction of the cell content of insulin receptors. The evolution of G3PDH enzyme activity as well as of G3PDH protein and mRNA was used as an indicator of the differentiation process. The enzyme accumulates to a low extent during culture in the absence of insulin. When insulin is present, the enzyme level is dramatically increased (maximum on Day 11). Dexamethasone pretreatment (Days 0-4, or 4 h on Day 2) accelerated the G3PDH enzyme activity increase as well as protein and mRNA accumulation. This was also true in cells maintained in insulin-free medium; however, in this case, the increase in the enzyme activity was limited to the first 8 days of culture and full differentiation did not take place. We conclude that: (1) the rat preadipocytes are committed to differentiate, requiring insulin as a sufficient physiological stimulus; (2) the differentiation program is progressively lost after greater than 4 days of culture without insulin and more rapidly if the cells are allowed to undergo divisions; and (3) dexamethasone accelerates the insulin-dependent adipose conversion but alone does not ensure the complete differentiation process.